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SECTION  IV 


MER  CARRIAGE  AIRLOAD  PREDICTION 


The  technique  for  predicting  the  airloads  of  a store 
carried  on  a multiple  ejector  rack  (MER)  is  presented  in  this 
section.  The  approach  consists  of  inserting  the  MER/store  confi- 
guration into  the  flow-field  of  the  base  wing  ( U 5°  sweep)  as  outlined 

in  Subsection  2.3  to  obtain  an  initial  prediction  for  the  side  force, 
yawing  moment,  normal  force,  and  pitching  moment  components  for 
the  two  rack  centerline  stations  (MER  stations  1,  2 ).  The  MER 
shoulder  stores  are  treated  as  increments  to  be  added  to  the 
initial  predictions  made  for  MER  stations  1 and  2 for  these  four 
components.  The  rolling  moment  and  axial  force  components  are 
predicted  in  a manner  similar  to  that  used  for  the  single  carriage 
predictions. 

The  mpthod  contained  in  this  section  has  been  developed 
primarily  from  data  obtained  on  a fully  loaded  MER  carrying  M117 
stores.  Since  the  data  base  for  the  method  is  restricted  to  essen- 
tially one  store  type,  a scaling  factor  has  been  defined  in  an 
attempt  to  scale  the  airloads  predicted  herein  to  other  store 
types  based  on  differences  in  isolated  aerodynamic  characteristics 
and  physical  size*  The  scaling  factors  for  side  force  and  normal 
force  are  presented  below. 
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ISO 


- Store  isolated  characteristics,  CT 


SPA 


where  C. 


'L  REF* 

is  obtained  from  aISO 
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the  method  referenced  in  Subsection  2.2, 
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deg 


- Store  total  side  projected  area  as  defined 
in  Subsection  2.2,  in2 
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1 Lot 
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where  C.  is  obtained  from  the  method 
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a 
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referenced  in  Subsection 


ft* 
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- Store  p_an  projected  area  as  defined  in 
Sms  ion  ? . *,  in*  . 


Tile  scaling  fa  :t  ,r-  ft  r yawing  moment  and  pitching  moment 
are  presented  If'/w. 
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'•PA  - Defined  above- 
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These  factors  are  used  in  the  equations  throughout 
Section  IV  where  required. 

The  airloads  predicted  for  MER/ store  configurations  assume 
that  the  MER  is  fully  loaded. 


4.1 


SIDE  FORCE 


4.1.1  Basic  Airload 

The  basic  captive  store  airload  is  that  airload  generated 
by  a zero-yaw  pitch  excursion  of  the  parent  aircraft. 

4. 1.1.1  Slone  Prediction 

The  prediction  of  the  variation  of  captive  store  side  force 
with  angle  of  attack  is  divided  into  two  sections,  fuselage  centerline- 
mounted  configurations  and  wing  pylon-mounted  configurations.  The  tech- 
nique presented  in  this  section  predicts  the  slope , (~~]a > at  M = 0.5* 

FUSELAGE  CENTERLINE-MOUNTED  STORES 

MER  STATIONS  1 and  2 (MS1.2): 


(SF) 

V q Ax 


PRED 

B 

MSI,  2 


= 0,  due  to  symmetry 


MER  STATIONS  3,- 4, 5 ,6  (MS3-6): 


MS3-o  MS3-6 


where 


C - Variation  of  C presented  as  a function  of 

U 

g store  diameter,  Figure  330. 


ird 


Spgp  - Store  reference  area,  -jj— , ft* 
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where 


- Initial  side  force  slope  prediction, 
ft  ^ » 

aeg . » see  Subsection  2.3.2 

- Store  spanwise  position  correction 
factor,  Figure  331. 

- Defined  above. 


MER  STATIONS  3,  5,  6 (MS3.5;  MSU,6): 


(SF\  . [K  /S£\  + 

' /Ct num  \ ^ /^t  c?rv 


q /CXPRED 

MS3.5 

MSU,6 


SF  "1,YISO  'a 
MSI  MS3,5 

MS2  MSU,6 


where 


KC 

SF^  q/HIS0 


- Initial  side  force  slope  prediction, 
ft2 

see  Subsection  2.3.2.  MSI  initial 
prediction  is  used  for  MS3»5  while  MS2 
is  combined  with  MS4,6. 


- Incremental  side  force  coefficient 
slope  presented  as  a function  of 
local  chord, 

MER  STA  3 - Figure  33^ 

MER  STA  4 - Figure  331* 

MER  STA  5 - Figure  335 
MER  STA  6 - Figure  335 


•i  •>.«*■*  "I'n.*  */  Is***  ->  {>  V,  -‘t  ' * 


Example:  Compute  the  side  force  variation  with  angle  of  attack, 

, for  an  M117  store  on  MER  STATION  6 of  a fully  loaded  MER 

q/o* 


on  the  A-7  center  pylon  at  M = 0.5' 


then 


Required  for  Computation: 


K, 


Si' 

MS2 


(?) 


ft' 


= .111  rr — , see  example  Subsection  2.3.2 

♦iso  aee 


C LOCAL  = 127-6  in' 


SPA  = 1200  in2.  Subsection  2.2.2 


_ Subsection  2.3*2 


s» ~ • 

= sin  = .811 


K. 


A, 


sin 


U5C 


) SPA 

* q'qiso 

^SsCALE  _ = 9&  ~~ 

or 


AC  = -.01  - Figure  335 
yaMS6 


(— V = [.in  + 

\ 1 /a  pmm 


.811 


PRED 

MS6 


= .078 


ft 


.2 


deg 


. ... ' m if  . 
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Figure  335*  Side  Force  Slope  - Incremental  Coefficient  for 
MER  Stations  5 and  6 

395 


4. 1.1. 2 Slope  Mach  Number  Correction 

To  compute  the  variation  in  side  force  slope, 
between  M = 0.5  and  M = 1 . f> , use  the  following  expression. 


/BF\  . (SF)  + J§Z\ 

\ q fa  \ q /a  \ q /a 


M * x 


PRED 


M = x 


where : 


(f)a 


PRED 


- Side  force  slope  predicted  at  M = Q.5< 


- Increment  in  side  force  slope  at  M = x. 


M = x 


FUSELAGE  CENTERLIKE  MOUNTED  STORES 


MER  STATIONS  1 AND  2 (MSI  ,2): 


i~~ja  = 0,  due  to  symmetry 


M = x 
MSI,  2 


MER  STATIONS  3,  4,  5,  6 (MS3-6): 


H 


where: 


m - m ♦ ac 

\ q /a  \ q /a  j 


MS3-6 
M = x 


(fi 


PRED 


£ 


Kr 


PRED  £ 
MS3-6 


a£  SCALESF 
MS3-6 


- Slope  predicted  for  fuselage  centerline 
stores  at  M = 0.5,  Subsection  4.1. 1.1- 


AC 


a£ 


- Incremental  side  force  coefficient  slope 
presented  as  a function  of  Mach  number, 
Figure  337  * 
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KSOftLESF 


- Defined,  in  Section  IV, 


ft 


2 


WING  MOUNTED  STORES 


A generalized  curve  depicting  \he  side  force  slope  variation 
with  Mach  number  is  given  by  Figure  336. 


Figure  336.  Side  Force  Slope  - Generalized  Mach  Number  Variation 

The  side  force  slope  variation  with  Mach  number  has  been 
approximated  by  a series  of  linear  segments  with  breakpoints 
occurring  at  Mach  numbers  defined  by  MQ,  M^,  and  M^  for  each  of  the 
six  MER  stations.  The  variations  of  the  Mach  break  points  are 
presented  in  Figure  338  (MSI,  2),  Figure  339  (MS**,  6),  and  Figure  3^0 
(MS3,5)  as  a function  of  C^OCAL^A  . M^  is  the  Mach  number  where 

the  slope  initially  deviates  from  the  slope  predicted  at  M = 0.5. 
Equations  have  been  developed  to  predict  the  delta  (incremental) 
slope  change  from  that  predicted  at  M = 0.5  for  each  of  the  six 
MER  stations.  These  equations  are  presented  below 

Break  1 (M^): 

MER  STATION  1 (MSI): 
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where : 


(“) 

V qk 

MSI 


= KSLOPE  (M1  ' M0)K  SCALE  KA 
1 Lr  I 

MSI 


K - Variation  of  AC  with  Mach  number  presented  as 

SLOPE  ya 

a function  of  semi-span  position,  n.  Figure  3^1- 


- Mq  - Delta  Mach  number 


- Defined  in  Section  IV v ft.‘ 

b'vAiibgp 


sin  A 


- Wing  sweep  correction  factor,  is  the 

1 quarter  chord  sweep  angle  of  the  aircraft  wing. 


MER  STATIONS  2,  L and  6 (MS2,1»,6): 


where: 


(K 


SLOPE. 

JL 


+AKC. 


LOPE 


Mo2,!»,6 


MS2,l»,6 


1 

INTF 
MS2 , b , 6 


) (M,  - M0). 


(v  K ) 

••■scaleSf\) 

K , - Variation  of  C with  Mach  number  presented  as  a 

SLOP^  ya 

function  of  ’ 

MER  STA  2 - Figure  3*»1 
MER  STA  - F'igure  3^*3 
MER  STA  6 - Figure  3^3 


AK 


SLOPE-, 


- Increment  in  K,, 


SLOPE, 


due  to  the  interference 


INTF 


effect  of  the  fuselage  for  high  wing  aircraft, 
Figure  3^2. 

deg 


M - M - Defined  under  Break  1,  MSI. 
1 o 


K„„.IE,  - Defined  in  Section  IV,  ft2 

ur 
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( » *‘*M*'**r  ♦ *t  iw-v*  . 't*  t - 


'zi 


- Defined  under  Break  1,  MSI 


MER  STATIONS  3 and  5 (MS3.5): 


where : 


\qhi 


= AC 


MS3 » 5 


AC 


1 

MS3 » 5 


kscale*a. 

2 


- Incremental  C presented  ao  a function  of 
y 

ya 

CL0CA l\'  aJj' 

MER  STA  3 - Figure  31*1- 
MER  STA  5 - Figure  3!‘>* 


Break  2 (M, ): 

£ 

MER  STATIONS  1,2, is, 6 (MSI , 2 ,L  ,6) : 


where: 


+ K 


SLOPE, 


MSI, 2, U, 6 


MS1,2,1»,6 


MSI  ,2,1*  ,6 


(M2  - M],  ^sCALEc„KA 

i~/*  X 


>(&)n 

\ <1  /«! 


Increment  computed  under  Break  1 for  the 
appropriate  MER  station. 


K 


SLOPE, 


Variation  of  AC  with  Mach  number  presented 

ya 

as  a function  of  C K , 1 . 

1 deg 

MER  STA  1 - Figure  3*»5 
MER  STA  2 - Figure  3^5 
MER  STA  - Figure  3»tCS 
MER  STA  6 - Figure  3*»6 


M2  - M^  - Delta  Mach  number. 
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K0-.tr,  _ Defined  in  Section  TV,  ft 

b* 


Defined  under  Break  1,  MSI. 


MEK  STATIONS  3 and  5 (MS3>5): 


where: 


A(— ' ) = h(—\  +AC  K,,r.tr  Ka 

\oJa2  \ q )a1  y LCALE^  Ax 


MS3 , 5 


MS3,5 


2 

MS3 , 5 


- incremental  side  force  slope  computed  under 
1 Break  1 for  the  appropriate  HER  station. 


Incremental  C presented  as  a function  of 
yc. 

clocal\’  5^- 


MER  STA  3 - Figure  3L7 
MER  STA  b - Figure  3*«7 


Kw,.TIP  “ Defined  in  Section  TV,  ft2. 

bLAliiigp 


K.  - Defined  under  Break  1,  MSI. 

I 


To  compute|~ja  at  M = x,  first  determine  from  Figures  338, 

3 VJ,  or  3*»0  (for  the  MER  station  of  interest)  between  which  Mach 

number  break  points  M = x occurs.  Let  be  the  lower  Mach 

DOW 

break  and  be  the  higher  Mach  break.  Compute^”Ja  at  M = x 
from  the  expression  below. 


MER  STATIONS  1-6  (MS1-6) : 


(?).  -(fi  M?)c  +(i 


“low 


M = x PRED 

msi-6  msi-6 

- *(?)« 

MSI-6 


“low 

msi-6 


“hi  ^OW 


Mfl 


*S:i 

MSI-6 


/SF\ 

If  x ^ M-,( — ’ will  be  the  value  obtained  in  Subsection 

0 \q  /a 


M = x 

U. 1.1.1  (the  initial  term  in  the  above  equation). 


Example:  Compute  the  side  force  variation  with  angle  of  attack, 


at 


MlOv/^O^ : A(^)a  = ® (since  is  the  Mach  number  where  the 

slope  first  deviates  from  that  predicted 
MS 6 at  M = 0.5). 


Break  1 (M  ): 


jLOPE, 


= -.185  - Figure  3^2 


MSfc 


then, 


akslope1  = 0 - Figure  3'*: 

HITF 

ms6 


A(^)a  = (--i8^  + 0)(0.7  - 0 . 5 '^p--00 li  . £11 ) 


MS6 


= -.0U3 


ft 1 
deg 


finally, 


(?) 


= .078  ♦ 0 ♦ (g-fl  §;g)t--0l-3  - 0] 
H ” °'6  = .057 

deg 


(b)  MER  STA  2 


1 

t 


=33  •"•"•T-r:.- 


r. 


f . 

r ' 


->*  i 


h.1.1.3  Intercept  Prediction 

The  prediction  of  captive  store  side  force  intercept, 

/S£\  is  divided  into  two  sections,  fuselage  centerline-mounted 
\ q / a=0 

stores  and  wing-mounted  stores.  The  technique  presented  in  this 

/SF\ 

section  predicts  the  side  force  intercept , y~]a=Q‘  at  M = 0.5* 
FUSELAGE  CENTERLINE-MOUNTED  STORES 
MER  STATIONS  1 and  2 (MSI, 2): 


/— ) ^ =0,  due  to  symmetry 

\ q )'*- 0 


PREDg 

MSI,  2 


MER  STATIONS  3,*', 5.  and  6 (MS3-6): 


(% 


= C 


PREDg 

MS3-6 


ya=0 


REF 


= f(d) 


MS3-6 


where: 


C - Variation  of  presented  as  a function  of 

°=°S  store  diameter  ,aF?gure 


. 7TdZ  „ 2 

E>REF  - Store  reference,  -p,  ft  . 


WING- MOUNTED  STORES 


1 ! 
( i 
I 1 


i 1 


MEP.  STATIONS  1 and  2 (MSI ,2): 


m = c 
U/«=o 

FRED 
MSI,  2 


Vo  Ksca1esf\ 

MSI,  2 


lilt* 


i 


r 


where: 


ya=0 


- Variation  of  C presented  as  a function  of 


ycx=0 


CL0CALK/Ll 


MER  STA  1 - Figure  3^9 
MER  STA  2 - Fig-ir*  3^9 


KgcALE  “ Defined  in  Section  IV,  ft2. 
SF 


- Wing  sweep  correction  factor,  f_Q , where  A 

sin  «5 

is  the  aircraft  quarter-chord  wing  sweep  angle. 


MER  STATIONS  h and  6 (MSU,6): 


n 


n '■ 
?.< 


where 


/SF' 

\ q . 


SF\ 
q/a=0 
PRED 
MSfc,6 


(q  )cx=0  + ACy  KSCALE 

MS?,6 

MSU,6 


SF  \ 


l q /a=0 
PRED, 


- Value  predicted  for  fuselage  centerline- 
mounted  stores,  defined  above,  ft2. 


LE, 


AC 


ya=0 


Variation  of  C 


yct=0 


based  orr 


defined 


LOCAL 

as  the  distance  from  the  wing  leading  edge 
to  the  nose  of  the  store  on  MER  STA  2 measured 
in  a wing  plan  view  divided  by  the  local 
wing  chord,  positive,  Figure  350. 


K„„4t„  - Defined  in  Section  IV,  ft2. 


SCALE, 


SF 


■\ 


- Defined  above. 


**15 


MER  STATIONS  3 and  5 (MS3.5): 


m = im 

\ q / a=0  \ q /a=C 


I a=0 
PRFD 
MS3.5 


^ SCALE  :CA. 

Sr  1 


MS3,5 


wi.-ere: 


/SF\ 

^~ja_Q  “ Value  predicted  for  fuselage  centerline- 

PRED  mounted  stores,  defined  above,  ft2. 

b 


- Incremental  c For  wing- mounted  stores 


presented  as  a function  of  C 


LOCAl/'A,  ’ : i4r’*r' 


L..ir  - Defined  in  Section  IV,  ft' 


- Defined  above 


(SF  \ 

"q/ct=0  * for  “ M11”  stcy<- 

on  MER  STATION  6 of  a fully  loaded  MER  on  the  A.-7  center  pylon  at 


M = 0.5. 


Required  for  Computation: 

'local  = 127 • 6 in- 


LEF  = 59.3  ir.. 
d = l6.1  in. 

SREP  ■ ^ ft2' 


(fk 


= .11*4 


SPA  * 1200  in2. 


'A.  sin  h5° 


= .IT1*  - Figure  3^8 


(?)«• 


= (.17U)(1.U2)  = .2U7  ft2. 


= -.23  - Figure  350 


Substituting, 


(fu  ■ •«  * <-23,u^ 


.811) 


■.019  ft" 


t-  * 


U , 1 . 1 . U Intercept  Mach  Humber  Correction 

SF\ 

*q  /a-0* 

between  M = 0.5  and  M = l.b  use  the  following  expression. 


where: 


(f  u - (f  u * 


M = x 


PRED 


M = x 


V*»  \ 

-—l  „ - Side  force  intercept  predicted  at  M = 0.5' 

q / a=0 


PRED 


a(— ^ . - Increment  in  side  force  intercept  at  M = x, 

\ q / a=0 


M = x 


FUSELAGE  CEUTERLIHE-MOUIITED  STORE 


:1ER  STATIONS  1 and  2 (MSI, 2): 


= 0,  due  to  synunet-y 


£ 

M = x 
MSI , 2 


HER  STATIONS  3,1*.  5 and  6 (MS3-C) : 


where: 


m . * i§l\ 


q /a=0  \ q / o=0 


&C 


6 

M = x 

MS3-6 


£ 

PRED 
MS  3- 6 


MS3-6 


(?UB 

PRED 

MS3-6 


- Intercept  predicted  for  fuselage  center] ine 
stores  at  M = 0.5,  Subsection  !i.l.l.>. 


lip] 


- Incremental  side  force  intercept  presented 
as  a function  of  Mach  number,  Figure  35'1. 


r 


'i 

t 


i 

i 

i 

i 

i 


kscalf 


3F 


- Defined  in  Section  TV,  ft2. 


WING-MOUNTED  STORES 

A generalized  curve  depicting  uhe  side  force  intercept 
variation  with  Mach  number  <s  given  by  Figure  oyl. 


Figure  351 • Side  Force  Intercept  - Generalized  Mach  Number  Variation 


The  side  fore-  intercept  variation  with  Mach  number  has 
been  approximated  by  a series  of  linear  segments  with  break,  points 
occurring  at  Mach  numbers  defined  by  M^,  M^ , M^,  and  for  each 
of  the  six  MER  stations.  The  variations  of  the  Mach  break  points 
are  presented  in  Figure  353  (MSI,  2),  Figure  35*1  (MSU,6),  and  Figure 
355  (MS3.5)  as  a function  of  ^lOCAL^A  ' ^0  '*,s  t^le  nUffiber  where 

the  intercept  initially  deviates  from  the  intercept  predicted  at  M = 2.5* 
Equations  have  been  developed  to  predict  the  delta  (incremental) 
slope  change  from  that  predicted  at  M - 0.5  for  each  of  the  six 


MER  stations.  These  equations  are  presented  below. 
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MER  STATIONS  2,3.^,  and  5 (MS2-5): 


.(?).-< 


* AC 


1 

1-132-5 


y, 


a-0.  Kscu-h?\ 


MS  2- 5 


where : 


a»0. 


_ Incremental  f\,  at  M » M presented  as  a 
;’a=0  1 


2 win wwiVM  si  n - 


MER  STA  2 - Figure  35>C- 
MER  STA  2 - Figure  35 V 
HER  STA  -i  - Figure 
MER  STA  5 - Figure  iV) 


KSCALE  “ D-fi-nei  in  Section  IV,  ft2. 
SF 


- Defined  above 


MER  STATI01I  o (MfC): 


^iU 


= (AC 


1 

ms6 


Vo. 


+ AC 


m*-£ 


y )KSCALEeKA 

'0=0.^  SF  1 


IIITF 

MS6 


where : 


AC 


- Incremental  c at  M = M,  presented  ao  a 
v a 


a“0. 


a=0 


function  of  cLOCAL:<A.  ’ F'igure  300 * 


AC 


ya*0 


1 

INTF 


- Incremental  C due  to  the  interference 

Vo 

effect  of  the  fuselage  for  high  wing  aircraft 


Figure  301. 


‘'‘SCALE,.* 


- Defined  in  Section  IV,  ft2 


U2b 


K.  - Defined,  above. 

A, 


Break  2 (Mg): 


MER  STATIONS  1,2,3,  and  5 (M3.l,2,3,5)i 


where : 


ifU 


(AC 


♦ AC 


a»0. 


ya»0 


MSI, 2, 3, 5 


AC 


a=0. 


MSI, 2, 2, 5 


2 

INTF 

MSI, 2, 3*5 


+ AC  )K -„ATt.  K, 

ya=02  SCALESF  Ax 

!s 

c 

MSI, 2, 3, 5 


- Incremental  c at  M * Mg  presented  as  a 
ya*0 

function  of  C.  ......  K.  • 

MER  STA  1 - Figure  362 
MSR  STA  2 - Figure  362 
MER  STA  3 - Figure  365 
MER  STA  5 - Figure  365 


AC 


ra«0 


2 

INTF 


- Incremental  C^  due  to  the  interference 
effect  of  the  £u§elage  for  high  wing  aircraft. 
MER  STA  1 - Figure  36U 
MER  STA  2 - Figure  36U 
MER  STA  3 - Figure  367 
MER  STA  5 - Figure  367 


AC  - Incremental  C based  on  the  distance 

yo«0g  ya»0 

from  the  wing  leading  edge  to  the  nose  of  the 

J±  store  on  MER  STA  2 measured  in  a wing  plan 
C 

U?5 
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view  divided  by  the  wing  local  chord,  positive. 

MER  STA  1 - Figure  3o3 

MER  STA  2 - Figure  363 

MER  STA  3 - Figure  30b 

MER  STA  5 - Figure  3ot 

k,.,_  - Defined  in  Section  IV,  ft2. 

»jCALE..„ 


K,  - Defined  under  Break  1,  MCI. 

al 

MER  STATIONS  U and  0 (MSb.C): 


where : 


m 

\ q 701=0- 

MGU.t 


AC 


'oi=0. 


ACy  0 KSCALE„„KA. 
a-  2 

mgM 


JSF  1 


- Incremental  C at  M = M%.  presented  as  a 
yc*=0 


function  of 


MER  STA  U - Figure  36b 
MER  STA  6 - Figure  3od 


K - Defined  in  Section  IV,  ftz. 

3CALEgF 


- Defined  under  Break  1,  MCI. 


BREAK  3 (M3 ) : 


MER  STATION  (MSI): 


No  break  3 


1426 


i 

i 

I 

a 


— cams 


MER  STATION  2 (MS2): 
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:SCU£ST\ 


JfE 

c 

MS2 


where: 


- Incremental  C,  at  M * Mj  presented  as  a 
ya*0  . 

function  -i*  >a:fA  * Fi*ure  369  * 


- Incremental  C due  to  the  interference 
ya*Q 

effect  of  the  fuselage  for  high  wing  aii'craft, 
Figure  371. 


- Increment  in  C based  on  the  distance 
ya*0 

from  the  wing  leading  edge  to  the  nose  of 
the  store  on  MER  STA  2 measured  in  a wing 
plan  view  divided  by  the  local  wing  chord, 
positive,  Figure  370. 


MER  STATIONS  4 and  6 (MS4,6): 


3 

MS4,6 


3 

MS4 ,6 


KSCALEsfKA1 


where: 


Incremental  Cv  at  M • M?  presented  as  a 
ya*0 

function  of  ClocalKa^. 

MER  STA  4 - Figure  372 
MER  STA  6 - Figure  372 


MER  STATIONS  3 and  5 (MS3.5): 


where: 


MS3.5 


(AC 


ya=0 


+ AC 


3 

MS3.5 


ya=0 


3 

INTF 

MS3,5 


)K3CALEsfKA1 


AC  - Incremental  C at  M = M,  presented  as  a 

ya=03  ya=0  3 

function  of 

MER  STA  3 - Figure  3T3 
MER  STA  5 - Figure  373 


3 

INTF 


Incremental  C due  to  the  interference 
yct=0 

effect  of  the  fuselage  for  high  wing  aircraft. 
MER  STA  3 - Figure  371 
MER  STA  5 - Figure  37^ 


To  compute at  M = x,  first  determine  from  Figures  ^ 
35 1> , or  355  (for  the  MER  station  of  interest)  between  which  Mach 
number  break  points  M = x occurs.  Let  M.qm  be  the  lower  Mach 
break  and  M^  be  the  higher  Mach  break.  Compute  _Q  at  M = x from 
the  expression  below. 


MER  STATIONS  1-6  (MS1-6): 


If  x < IL,(— _ will  be  the  value  obtained  in  Subsection  4. 1.1. 3 (the 
0 \ q /CxsU 

M=x 

initial  term  in  the  above  equation). 

An  example  illustrating  the  application  of  the  above 
equation  is  found  in  subsection  b.1.1.2. 


Figure  353 • Side  Force  Intercept  - Mach  Number  Break  Points  for 
Stations  1 and  2 

**31 


Side  Force  Intercept  - Incremental  Coefficient  at  Mach  Break  1 

for  MER  Stations  1 and  2 


(a)MER  STA  3 


(b)  MER  STA  5 


■SStiSPH 


IjOC  AL  A 


SSSSiHSi 


Side  Force  Intercept  - Incremental  Coefficient  at  Mach  Break  1 
for  MER  Stations  3 and  5 


1(36 


Figure  366.  Side  Force  Intercept  - Chordvise  Position  Correction  at  Mach 
Break  2 for  MER  Stations  3 and  5 


Figure  3^7  * Sidfc  F'irce  Intercept  - "Fuselage  Interference  Correction  at  Mach 
Break  2 for  MER  Stations  3 and  5 


Figure  369.  Side  Force  Intercept  - Incremental  Coefficient  at  Mach  Break  3 
for  MER  Station  2 


111.!. 
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Figure  373.  Side  Force  Intercept  - Incremental  Coefficient  at  Mach  Break  3 
for  MER  Stations  3 and  5 
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U.1.2 


Increment  - Aircraft  Yaw 

The  captive  store  incremental  side  force  due  to  aircraft 

yaw  is  obtained  as  the  difference  between  the  yawed  pitch  polar 

and  the  zero-yaw  pitch  polar  data  as  outlined  in  Section  III. 

The  incremental  side  force  slope,  L,  and  intercept, 

\ q fct  \ q / ct*o 

thus  obtained  are  linear  with  aircraft  yaw  angle;  therefore,  the 
incremental  slope  and  intercept  equations  are  derived  and  presented 
per  degree  of  store  yaw  angle,  8*  The  incremental  airloads  due 
to  aircraft  yaw  are  referenced  to  the  coordinate  system  presented 
in  Subsection  2. 3. 1.1. 

/SF\ 

Do  compute  the  incremental  side  force  slope,  the 

following  equation  is  used. 


ifl-  ‘(f)a6  • » 


where: 


^(*q*)a  ” Incremental  side  force  slope  per  degree  8 as 

® obtained  by  the  methods  presented  in  the  following 
ft2 

sections,  ■ r 


8 - Store  yaw  angle,  deg.,  equal  to  for  right  wing 

store  installation  or  "V for  left  wing  store 
installations. 

The  equation  and  procedure  for  computing  the  incremental 
side  force  intercept,  o’  due  to  afrcraft  Yaw  *s  similax  to 

the  above  presentation  for  incremental  side  force  slope. 


1*. 1.2.1  Slope  Prediction 

The  incremental  side  force  slope  prediction  is  divided 
into  two  sections,  fuselage  centerline-mounted  stores  and  wing- 
mounted  stores.  The  technique  presented  in  this  section  covers  the 
Mach  number  range  0.3  to  1.6. 
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ffliRBT.AflE  CENTERLINE-MOUNTED  stores 


MER  STATIONS  1-6  (MS1-6): 


a®  = ac 
1 q \ \ 


K, 


SCALE 


SF 


msi-6 


where 5 


AC  - Variation  of  C presented  as  a function  of 

\ >6 

£ Mach  number,  r~z , Figures  375  and  376. 


K - Defined  in  Section  IV,  ft 

SCALEjjp 


UTNO- MOUNTED  STORES 


MER 


STATIONS  1,  3,  and  5 (MSI, 3,5) : 


'(f). 


= (AC. 


6 

MSI, 3, 5 


6 

MSI, 3, 5 


* V\ 

bo 

LE. 
A 


where’. 


AC 


- Incremental  C per  degree  6 presented  as  a 


a. 


'a 


K„ 


LE. 


function  of  wing  spanwise  position  for  Mach 
numbers  0.7 » 0»9*  1«05,  1*2,  and  1.6,  ^gii  » 
Table  7 « 


- Proportioning  factor  based  on  the  distance 
from  the  wing  leading  edge  to  the  nose  of 
the  store  on  MER  STATION  1 measured  in  the 
wing  plan  view  divided  by  the  local  wing 
chord,  positive,  Figure  380. 


h50 


--  - - '** 


AC 


- Incremental  C per  degree  $ based  on 


'a. 


LE.  LE. 

A A 


JlT_  /C  defined  above  and  presented  as  a 
LEA 

function  of  Mach  number, 


deg 


MER  STA  1 - Figure  387 
MER  STA  3 - Figure  387 
MER  STA  5 - Figure  387 


K, 


SCALE 


SF 


- Defined  in  Section  IV,  ft2. 


K 


h 


Wing  sweep  correction  factor,  where 
A is  the  quarter  chord  sweep  of  the  aircraft 
wing. 


MEP.  STATIONS  2,  U,  and  6 (MS2,3,6): 


where : 


AC. 


K 


8 

MS2,U,6 


JB 

MS2,4,6 


SCALV\ 


AC. 


- Incremental  C per  degree  B presented  as  a 
ya 

function  of  wing  spanwise  position  for  Mach 

1 


numbers  0*7,  0*9,  1*05,  1*2,  and  1.6, 
Table  T* 


deg*’ 


- Defined  in  Section  IV,  ft2. 


SCALE, 


SF 


- Defined  in  MSI,  3,5  above. 


The  variation  of  AC  for  MER  STATIONS  1-6  is  presented  at 

“s 

distinct  Mach  numbers  of  0.7,  0.9»  1*05,  1.2,  and  1.6.  Table  7 

**51 
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presented  below  is  a guide  for  locating  the  curves  for  AC  for 

\ 

each  MER  STATION  at  the  Mach  numbers  indicated  above.  For  Mach 
numbers  between  0.5  and  0.7,  the  value  at  M = 0*7  should  be  used 
in  the  computation.  For  Mach  numbers  between  0.7  and  1.6  other 
than  those  distinctly  presented,  linear  interpolation  should  be 
used  between  the  appropriate  Mach  numbers  to  obtain  the  required 
value  for  computation. 


TABLE  7.  INCREMENTAL  SIDE  FORCE  SLOPE  COEFFICIENT  DUE  TO  YAVJ  - 
FIGURE  LOCATION  GUIDE 


ACy 

a6 

0.7 

MACH 

0.9 

NUMBER 

1.05 

1.2 

1.6 

Figure 

Numbers 

MER  STA 

1 

377 

379 

?.8l 

33? 

335 

MER  STA 
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C. 

378 

380 

38s 

354 

3 86 

MER  STA 
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377 

379 

381 

38? 

7 "T 

HER  STA 
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*-» 

378 
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382 
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MER  STA 
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377 

379 

383 

38? 

385 

MER  STA 

6 
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382 

384 
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Incremental  Side  Force  Slope  Due  to  Yew  - Coefficient  for  Stores 
Mounted  on  Fuselage  Centerline,  MER  Stations  1,  3,  and  5 


■“s'*-*--'. 
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Figure  377.  Incremental  Side  Force  Slope  Due  to  Yav  - Spanvise  Correction  at 
M=0.7  for  MER  Stations  1,  3 and  5 
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Figure  382.  Incremental  Side  Force  Slope  Due  to  Yaw  - Spanvise  Correction  at 
M=1.05  for  HER  Stations  2,U,  and  6 


!(60 


Figure  387.  Incremental  Side  Force  Slope  Due  to  Yaw  - Chordvise  Correction 
for  MER  Stations  1,3,  and  5 


2 Intercept  Prediction 

The  incremental  side  force  intercept  prediction  is  divided 
into  two  sections,  fuselage  centerline- mounted  stores  and  wing- mounted 
stores.  The  technique  presented  in  this  section  covers  the  Mach 
number  range  0.5  to  1.6. 

FUSELAGE  CENTERLINE-MOUNTED  STORES 

MER  STATIONS  1-6  (MS1-6): 


cu8e  - 


K 


SCALE 


SF 


MS1-6 


where: 


1 

j 

AC  - Variation  of  C 

^ofO,,  ^a=0„ 

e , S 

® Mach  number,  - 

deg. 

presented 

: ' i 

MER  STA 

1 - Figure 

389 

1 

MER  STA 

2 - Figure 

390 

MER  STA 

3 - Figure 

389 

l. 

*- 

1 • 

MER  STA 

U - Figure 

390 

MER  STA 

5 - Figure 

389 

••-I 

MER  STA 

6 - Figure 

390 

' * 

kscalesf  " Defined 

in  Section  IV,  ft2 . 

WING-MOUNTED  STORES 


MER  STATIONS  1,  3 and  5 (MSI, 3, 5): 


where: 


ifU 


(AC 


1S1.3.5 


ya=0 


+ K0  AC 
x.  „ y 

A LE.  Ja=0o 

fel.3,5  — V 


)K 


^>CALE.._''A, 
Sr  1 


AC 


ya=0. 


- Incremental  C per  degree  B presented 
yct=0 


as  a function  of  wing  spanwise  position 


for  Mach  numbers  0.7>  0.9*  1*05*  1.2,  and 

1.6,  ~ — , Table  8. 
deg 


^LE 


A 


- Proportioning  factor  based  on  the  distance 
from  the  wing  leading  edge  to  the  nose  of 
the  store  on  MER  STATION  1 measured  in 
the  wing  plan  view  divided  by  the  local 
wing  chord,  positive.  Figure  338,  Subsection 
4. 1.2.1. 


AC 


ya=0. 


- Incremental  C 


ya=0 


per  degree  8 based  on 


LE. 


£ /C  defined  above  and  presented  as 
"“a 

1 

a function  of  Mach  number,  ■ — — 

deg 


MER  STA  1 - Figure  ‘>01 
MER  STA  3 - Figure  »t01 
MER  STA  5 - Figure 


SCALE™-, 

Sr 


- Defined  in  Section  IV,  ft2, 


....  sin  A 

Wing  sweep  correction  factor,  * 

where  A is  the  quarter  chord  sweep  of  the 
aircraft  wing. 


I.C8 


^ "***’•  ,-~-1-ac — — ~ "J ‘ ■■  <-  


MER  STATIONS  2,  U»  and  6 (MS2.U.6): 


kscalesfkA1 


MS2,4,6 


MS2,h,6 


where: 


hQ  - Incremental  C p^r  degree  8 presented  as  a 

ya=0a  yo=0 

° function  of  wing  spanvise  position  for  Mach 

numbers  0«T*  0-9 » 1»05»  1*2»  ani  1>6»  ^eg  • 

Table  8. 

K - Defined  in  Section  IV,  It  . 

SCALEgp 


- Defined  in  MSI,  3,  5 above- 


The  variation  of  AC  for  MER  STATIONS  1 to  6 is  presented 

yd=°B 

at  distinct  Mach  numbers  of  0-7,  0-9,  1*05,  1.2,  and  1.6.  Table  8 
presented  below  is  a guide  for  locating  the  curves  for  ACy 

a-u6 

for  each  MER  station  at  the  Mach  numbers  indicated  above-  For 
Mach  numbers  between  0.5  and  0.7,  the  value  at  M - 0.7  should 
used  in  the  computation.  For  Mach  numbers  between  0.7  and  1.6, 
other  than  those  distinctly  presented,  linear  interpolation  should 
be  used  between  the  appropriate  Mach  numbers  to  obtain  the  required 

value  for  computation. 


Figure  392.  Incremental  Side  Force  Intercept  Due  to  Yaw  - 

Spanwise  Correction  at  M“0,7  for  MER  Stations  2,4,  and  6 
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Figure  Uoi,  Incremental  Side  Force  Intercept  Due  to  Yaw  - 

Chordvise  Correction  for  MER  Stations  1,3,  and  S 
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b.1.3  Increment  - Adjacent  Store  Interference 

Methods  to  predict  the  increment  in  captive  store  side 
force  variation  with  angle  of  attack,  , and  the  value 


at 


IIITF 

for  multiple  carried  stores  are  presenteu 


within  this  section.  The  basic  prediction  is  made  as  a function 
of  minimum  store  to  store  separation  distance  (see  Subsection 

3.1.3),  at  discrete  Mach  numbers.  The  data  are  presented  separately 
for  the  aft  cluster  of  stores  on  MER  STATIONS  1,  3,  and  5,  and 
the  forward  cluster,  MER  STATIONS  2,  b,  and  6.  Predictions  are 
also  separately  made  for  inboard  outboard  interference,  the  inter- 
fering store  carried  inboard  of  the  subject  captive  store,  and 
outboard  -►  inboard  interference,  the  interfering  store  carried 
outboard  of  the  subject  captive  store.  On  the  curves  defining 
the  basic  prediction  AJDJ . SHOULDER  refers  to  the  MER  shoulder 
store  adjacent  to  the  interfering  store,  OPPOSITE  SHOULDER 
ir  the  MER  shoulder  store  furthest  displaced  laterally  :'r  r.  t:.e 
interfering  store,  and  £ STORE  is  the  MER  centerline  store,  ME; 


STATION  1 or  2. 


b. 1.3.1  Slope  Prediction 

The  equations  governing  the  prediction  of  incremental 
side  force  variation  with  angle  of  attack  are  presented  below. 

INTERFERING  STORES  CARRIED  INBOARD 


MER  STATIONS  1,2,3,!*,  5,  and  6 (MS1-6): 


AT  A GIVEN  MACH  NUMBER: 


INTF 

MS1-6 


&JTF 
IB^OB 
MSI- 6 


SCALE 


SF 


1.8  b 


where: 


= K 


+ K„ 


‘INTC,  ‘ SLOPE,\—  y 


INTF 
MSI- 6 


1>65 


PS.  •!>,.  )l 
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INTF 
IB+OB 
MSI -6 


Cx 

INTF 

OB-*Ti> 

Mi’l-b 


‘SCALE,,.. 

br 


where: 


K 


INTO, 


Intercept  for  the  inboard  - outboard  combination 

correction  for  side  force  slope,  , Figure 

deg 


K, 


SLOPE, 


Slope  for  the  inboard-outboard  combination 
correction  for  side  force  slope,  Figure  f . 


AC 


- Previously  defined. 


'a 

IIJTF 

IB+OB 


AC  - Previously  defined. 

IliTF 

Ob-*-IB 


gcalksf 


- Side  force  scale  factor,  ft2  , see  Section  IV. 


The  above  equations  define  the  interference  increment, 
calculation  at  a given  Mach  number.  For  Mach  numbers  ether  than 
those  presented,  M = 0.7,  0-9,  1*05,  1.2,  1.6,  these  guidelines 
should  be  followed.  If  the  subject  Mach  number  is  less  than  M = 0.7, 
use  the  value  at  M = 0.7*  For  other  Mach  numbers  linear  interpolation 
should  be  used  between  the  Mach  n.Hnbers  which  are  presented. 


TABLE  9*  INCREMENTAL  SIDE  FORCE  SLOPE  COEFFICIENT  DUE  TO 
INTERFERENCE  - FIGURE  LOCATION  GUIDE 
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Figure  Number 

1*01* 

1*05 

1*06 

AdJ.  Shoulder- 
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(a)ADJ.  SHOULDER  ~ FWD.  CLUSTER 


( b ) ADJ.  SHOULDER  ~ AFT  CLUSTER 


Figure  1*03.  Incremental  Side  Force  Slope  Due  to  Interference  - Adjacent 
Shoulder  at  M*0.9 
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Figure  UqA,  Incr emental  Side  Force  Slope  Due  to  Interference  - Centerline 
Store  at  M=0.9 
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Shoulder  at  M = 0.7 


!.08 


IIIBOARD  - OUTBOARD  j 


** • 1 • 3 • 2 Intercept  Prediction 

The  equations  governing  the  prediction  of  incremental 
side  force  intercept  are  presented  below. 


INTERFERING  STORES  CARRIE:  INBOARD 

MER  STATIONS  2,  3,  5,  and  6 (llZl-C): 


AT  A GIVEN  MACH  NUMBER: 


wnere: 


a=0 

INTF 


IB-*CB 

MSl-b 


TNTF 

Ib-OB 


Incremental  side  force  irtercept  .'.efficient 
due  to  inboard  to  outboard  interference  • s 
a function  of  yIi;f.,„,  see  Table  10. 


r‘SCALESF 


Side  force  scale  factor,  ft2  , see  Section  IV. 


INTERFERING  STORES  CARRIED  OUTBOARD 


M1H  STATIONS  1,  2,  3,  >4,  5,  and  6 (MS1-6): 


AT  A GIVEN  MACH  NUMBER: 


where: 


4(tU  (2>V.„  )“: 


--0 

INTF 
MSI- 6 


a=Q 

intf 

OB+IB 


SCALE, 


SF 


a=0 

INTF 

OB-^IB 


Incremental  side  force  intercept  coefficient 
due  to  outboard  to  inboard  interference  as  a 
function  of  yIHTp,  see  Table  10. 

‘iQlt 


l 


Kcaatp  “ Side  force  scale  factor,  ft  , see  Section  IV. 

SCALEgp 


INTERFERING  STORES  CARRIED  II? BOARD  AMD  OUTBOARD 
MER  STATIONS  1,  2,  3,  U,  5,  and  6 (MS1-6): 


AT  A GIVEN  MACH  NUMBER: 

a/S 


'(  a )a=o  ’ |Knrrc,  * KSLOPEfcicy  *£4cy  . )l  k::caie 

j.jm..  c.  d ct-u  a-u  0i‘ 


INTF 

msi-6 


a=0 

~ w* 

INTF 

INTF 

IB+OB 

0B-*TB 

MSI- 6 

MS1-6 

where: 


ktntc. 


- Intercept  for  the  inboard-outtoard  combination 
correction  for  side  force  intercept,  Figure  ;‘:R' 


K„T.n_  - Slope  for  the  inboard-outboard  combination 
oLOFE, 

correction  for  side  force  intercept,  Figure 


yr 

*a=o 

INTF 

IB^OB 


- Previously  defined. 


AC 


- Previously  defined* 


*0=0 

INTF 

OB+IB 


K, 


SCALE 


SF 


- Side  force  scale  factor,  ft2  , see  Section  TV. 


The  above  equations  define  the  interference  increment 
calculation  at  a given  Mach  number.  For  Mach  numbers  other  than 
those  presented,  M « 0*7,  0*9»  1*05,  1*2,  1*6,  these  guidelines 
should  bo  followed.  If  t.he  subject  Mach  number  is  less  than  M * 0*7 
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use  the  value  at  M = 0.7*  For  other  Mach  numbers  linear  interporatiun 
should  be  used  between  the  Mach  numbers  which  are  presented. 

TABLE  10.  INCREMENTAL  SIDE  FORCE  INTERCEPT  COEFFICIENT  DUE  TO 
INTERFERENCE  - FIGURE  LOCATION  GUIDE 


AC 

ya=0 

INTF 

0.7 

0.9 

MACH  NU14E1SR 
1.09 

1.2 

1.6 

Aaj . Shoulder- 
Fwd.  Cluster 

i«lv 

1»20 

Figure  Humber 
i.  21 

Adj . Shoulder- 
Aft  Cluster 

1,20 

1*21 

•V2 

£ Store- 
Fwa.  Cluster 

lfSt 

1:29 

h.  >( 

1 -7 

< 

£ Store- 
Aft  Cluster 

It  2 m 

1.25 

1.26 

It  2 7 

..  -P 

Opposite  Shoulder- 
Fwd.  Cluster 

It  29 

If  30 

l»  31 

1.32 

Opposite  Shoulder- 
Aft  Cluster 

If  29 

If  30 

if  31 

1.3: 

* * 

Shoulder  at  M*1.6 
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k.2 


YAWING  MOMENT 


**.2.1  Basic  Airload 

The  basic  yawing  moment  data  were  generated  by  a zero  yaw 
pitch  excursion  of  the  parent  aircraft.  The  data  are  referenced  along 
the  store  centerline  at  the  mid-lug  location  of  each  ejector  unit. 
Under  each  subsequent  subsection  the  prediction  method  is  separated  to 
apply  to  fuselage  centerline-mounted  stores  and  to  wing  pylon-mounted 
stores . 


*». 2.1.1  Slope  Prediction 

The  variation  of  captive  store  yawing  moment  with  angle  of 
attack  when  the  store  is  installed  on  a MER  at  M=0.5  is  defined  by  the 
following  relationships. 

FUSELAGE  CENTERLINE- MOUNTED  STORES 

MER  Stations  1 and  2 (MSI, 2): 

(^)ct  = 0 By  symmetry 

PRED 
MSI, 2 


MER  Stations  3,  **,  5,  and  6 (MS3-6): 
(“q)a  = SREF  *REF  Cn  = f^d) 


PRED 

MS3-6 


<t 

MS  3-6 


where : 


SREF 


- Fuselage  centerline  captive  store  yawing  moment 

variation  with  angle  of  attack,  presented 

as  a function  of  store  diameter. 

MER  STA  3 - Figure  **36 
MER  STA  **  - Figure  **36 
MER  STA  5 - Figure  **36 
MER  STA  6 - Figure  **36 

- Store  reference  area,  ^ 2 
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ir- w <*- 


- Store  reference  length,  d,  ft. 


REF 


WING- MOUNTED  STORES 

MER  Station  1 (MSI): 


where : 


(“) 

\ q >0. 


FRED 

MSI 


= K K K„  K 
A1  n ~ lym 

MS1  CMS1  MSI 


K. 


f§F\ 
l qAp 


ISO 


- Aircraft  wing  sweep  correction  factor  "based 

on  the  sweep  angle.  A,  of  the  quarter-chord, 
sin  A 
sin  ^5®' 


'MSI 


h 

c. 


MSI 


- Correction  factor  based  on  semispan  location. 
Figure  ^37 • 

- Pylon  height  correction  factor,  Figure  ^39* 


ft 


K “ Initial  pitching  moment  slope  prediction,  , 

CVM  \ It 

ISO  see  Subsection  2.3*3. 


YM 

MSI 


where : 


MER  Station  2 (MS2): 

(Si)  ,K.  K.  K Kc  (f)„ 

\q/a  A.  ' 1 mo o *t.f  Wm  ' q 


‘1  MS2  LE  YM 
PRED  F 


MS  2 


K. 


MS  2 


ISO 


sin  A 


- Aircraft  wing  sweep  correction  factor,  sin 


°MS2 


- Correction  factor  based  on  semispan  location, 
Figure  l,37  • 


'LE„ 

r 


Correction  factor  based  on  store  longitudinal 
location,  Figure  ^38. 
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K 


C 


YM 

MS2 


ISO 


- Initial  pitching  moment  slope  prediction, 
ft  3 

^~-t  see  Subsection  2.3.3. 


where : 


MER  Station  3,  I*,  5,  6 (MS3-6): 


m 

\ q h 


PRED 

MS3-6 


= ka  kc 

1 YM 
MSI 
MS2 


(% 

ISO 


+ ^ 


MS3»5 
MSU  ,6 


/ SF\  ft  3 

KC  - Initial  yawing  moment  prediction, 

Subsection  2.3.3. 


'YM 
MSI 
MS  2 


ISO 


K 


CYM 


see 

to  be  used  should  be 


MSI  for  MS3,5  and  MS2  for  MSU,6. 


- Aircraft  wing  sweep  correction  factor. 


sin 


sm 


^SCALE  “ Yawing  moment  scale  factor,  ft.3,  see  Section 

YM 

IV. 


AC^  - Incremental  yawing  moment  slope  coefficient  • 

for  the  shoulder  stations,  . 

deg 

MER  STA  3 - Figure  MO 
MER  STA  k - Figure  UUl 
MER  STA  5 - Figure  UUo 
I4ER  STA  6 - Figure  1*1*1 

Example:  Calculate  the  variation  of  yawing  moment  with  angle  c r ttack 

for  an  M117  store  on  MER  STA  6 carried  on  the  A-7  center  pylon 
at  M=0 . 5 • 


Required  for  Computation: 

Ct....  = 127.6  in. 
LOCAL 

= = .811 


“A^  sin  1*5° 


(?) 


41  = .ill*  ft  2 

iso 


SPA  = 1200  in  2 
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X ^ 7 iso  _ (.lit*)  (1200). 
71.  t»  " 71.  t* 


I,  = -.088  ~ — , Subsection  2.3.3 
deg 

ISO 


Figure  UUl 


•f 


(.8ll)(-.088)  + (l.92)(-.01l)  = -.092  - 


Figure  Ml.  Yawing  Moment  Slope  - Incremental  Coefficient 
for  Wing  Mounted  Stores,  MER  Stations  ij  and  6 


4. 2. 1.2  Slope  Mach  Number  Correction 

To  compute  the  variation  in  captive  store  yawing  moment 
slope  with  angle  of  attack,  p~ja > between  M=0.5  and  M*1.6,  use  the 
following  expression. 


where: 


m m m + jm\ 

\ q /a  V q /a  \ q /a 


M=x 


PRED 


M=x 


ft' 


h(— \ - Increment  in  yawing  moment  slope  at  M=x , ^ — . 

\ q/a  aeg 

M=x 


(— ) - Predicted  yawing  moment  slope  at  M=U.5>  Subsection 

' q /ct  3 

PRED  4. 2. 1.1, 


deg 


FUSELAGE  CENTERLINE-MOUNTED  STORES 


MER  Stations  .1  and  2 (MS1,2): 

, m\ 

q, 

M=x 
MSI,  2 


■ n v 

uVq*/ci  = 0 syimetry 


where: 


MER  Stations  3,  >1,  5 and  6 (MS3-6): 


M=x 


MS  3-6 


= K, 


SCALE 


aC 


YM 


MS3-6 


f(M) 


<L  „ 
MS3-b 


- Incremental  yawing  moment  slope  coefficient  as 

a function  of  Mach  number,  . 

deg 

MER  STA  3 - Figure  442 
MER  STA  4 - Figure  442 
MER  STA  5 - Figure  442 
MER  STA  6 - Figure  442 


- /awing  moment  scale  factor,  ft3,  see  Section  IV. 

oCALL.,., 

YM 
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Wine- MOUNTED  STORES 

The  generalized  curve  of  the  variation  of  (~)^  with  Mach 
number  is  given  by  Figure  6l  in  Subsection  3. 2. 1.2.  The  variation  of 
yawing  moment  slope  with  Mach  number  is  approximated  by  a series  of 
linear  segments.  Each  Mach  number  at  which  the  line  segments  change 
slope  is  designated  a break  point.  The  initial  break  point,  M , is 


defined  as  the  Mach  number  at  which  the  value  of 


(“) 

\ q/a 


deviates  from 


the  subsonic  M=0.5  value.  The  variation  of  the  Mach  break  points 

(Mq,  M^,  Mg,  M^)  is  presented  in  Figures  Hb3  through  M5  as  a function 

°f  clocal  anc^or  variation  of  with  Mach  number  between 

break  points  for  each  MER  station  is  presented  in  Figures  Uh6  through 

^5^.  The  expressions  below  define  the  calculation  procedures  for  each 

MER  Station  over  the  applicable  Mach  range. 

Break  1 (M, ) : M < x < M, 

1 o — — 1 

MER  Station  1,  2,  3,  k,  5 and  6 (MS1-6): 


where: 


lT/« 

M=x 

MS1-6 


SLOPE, 


SLOPE 


1 

MS1-6 


SCALE, 


The  variation  of  with  Mach  number  between 

M and  M, , a 

o 1*  deg. 

MER  STA  1 - Figure  kh6 

MER  STA  2 - Figure 

MER  STA  3 - Figure  M7 

MER  STA  U - Figure  UU8 

MER  STA  5 - Figure  M»7 

MER  STA  6 - Figure  UU8 


K..,,,,  - Yawing  moment  scale  factor,  ft  , see  Section  IV. 

SCALEyM 


Break  2 (Mg):  M^  <_  x <_  Mg 


MER  Station  1,  2,  3,  h,  5 and  6 (MS1-6): 


1 , , 


ifl  =f(vMo) 


M=x 

MS1-6 


KSLOPE1  + 
MS1-6 


K 


SLOPE, 


SLOPE, 


Hi) 

("scale  „ ) 


2 

msi-6 


Defined  under  Break  1. 


KOT„  - The  variation  of  C with  Mach  number  between 

bLUrUp  n 

M,  and  M_, 

1 2’  deg. 

MER  STA  1 - Figure  449 

MER  STA  2 - Figure  449 

MER  STA  3 - Figure  450 

MER  STA  4 - Figure  451 

MER  STA  5 - Figure  450 

MER  STA  6 - Figure  451 


K, 


SCALE. 


Yawing  moment  scale  factor,  ft3,  see  Section  IV. 


YM 


Break  3 ( ) : M^  £ x <_ 


where : 


MER  Station  4 has  only  two  break  points  between  M=0.5  and  M=1.6 
MER  Stations  2 and  6 (MS2,6): 


a(— ) 

' q /a 
M=x 
MSS,  6 


K, 


SLOPE, 


K 


SLOPE, 


(x-H2)  K, 


K, 


SLOPE 


1 

MS2 ,6 


(Hi) 


K, 


SLOPE 


2 

MS2 ,6 


SLOPE 


3 

MS  2 ,6  J 


scaleym 


- Defined  under  Break  1 


- Defined  under  Break  2 


SLOPE., 


- The  variation  of  C with  Mach  number  between 


M2  and  M3’  det 


a 
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*•  ***»H*r  ■ ’ft  - - 

- - 


MER  STA  2 - Figure  H?2 
MER  STA  6 - Figure  *»5** 


where : 


K. 


SCALE. 


YM 


- Yawing  moment  scale  factor,  ft3,  see  Section  IV. 


MER  Stations  1,  3 and  5 (MSI, 3, 5) 

(Mi-M=)  'We 


4(21) 

\ q la 
M=x 

MSI, 3, 5 


1 

MSI, 3, 5 


(m2-mi) 


K, 


SLOPE, 


'2 

MSI, 3, 5 


K, 


SLOPE, 


H>)  (k. 


SLOPE 


+ ak, 


3 

MSI, 3, 5 


- Defined  under  Break  1. 


SLOPE 


K 


3 ' 

AFT  J 

MSI, 3, 5 


SCALE, 


YM 


K, 


SLOPE, 


- Defined  under  Break  2. 


K, 


SLOPE, 


The  variation  of  with  Mach  number  between 

M2  and  M3-  dfe  • “ 

MER  STA  1 - Figure  **52 
MER  STA  3 - Figure  **53 
MER  STA  5 - Figure  >*53 


^SLOPE  “ *ncrement  to  ^slope  ^or  clus,ter  based  on 

AFT  n’’  tog  * FigUre  1+55 * 


K, 


SCALE 


YM 


- Yawing  moment  scale  factor,  ft3,  see  Section  IV. 


Example : 

Compute  ?OT  an  M117  carried  on  MER  Station  6 on  the 

A-7  center  pylon  at  M=0.8. 


Required  for  Computation: 

C LOCAL  = 127,6  in‘ 
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a«ifeL'aa.n  A 


:j 


Figure  442.  Yawing  Moment  Slope  - Mach  Number  Correction  for  Store 
Mounted  on  Fuselage  Centerline,  MER  Stations  3-6 
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I—BBSI 


la)  MER  STA  4 


LOCAL  A 


(b)  MER  STA  '6 


iignMHMun11 

mSmrnmmmm 


IBB  uBiHI 


LOCAL  A — j • j ... — i — i — — U- 

, . . ,1,  . , 1 i 1 r ! ! I 

Figure  444.  Yawing  Moment  Slope  - Mach  Number  Break  Points  for 
MER  Stations  4 and  6 


'ArStJ'n*  *kV'V»fjr — ■ 


Figure  M5- 


Yawing  Moment  Slope  - Mach  Number  Break  Points  for 
MER  Stations  3 and  5 


4.2.1. 3 Intercept  Prediction 

The  value  of  captive  store  yawing  moment  at  ot=0  for  a store 
installed  on  a MER  at  M=0.5  is  defined  by  the  following  relationships. 
FUSELAGE  CENTERLINE- MOUNTED  STORES 

MER  Stations  1 and  2 (MS1,2): 

/YM\ 

\T/a=0  = 0 By  symmetry 

PRED 
MSI,  2 


where: 


MER  Stations  3,  4,  5 and  6 (MS3-6): 


PRED 
MS  3-6 


= SREF  £REF  CT)  ri 
a=0 


= f(d) 


cl 

MS  3-6 


q. 


- Fuselage  centerline  captive  store  yawing  moment 
coefficient  at  oi=0  and  M=0.5* 

MER  STA  3 - Figure  456 
MER  STA  4 - Figure  456 
MER  STA  5 - Figure  456 
MER  STA  6 - Figure  456 

Note  separate  curves  for  finned  and  unfinned  stores. 


REF 


- Store  reference  area, 


Trd 


ft 


£pEF  - Store  reference  length,  d,  ft. 


WING-MOUNTED  STORES 


MER  Stations  1,  3,  5 (MSI, 3, 5): 

(— ) n = (c  + AC  ) K, 

1 * ' v0  Vo  / ! 


SCALE 


PRED 

MSI, 3, 5 


YM 


q, 

MSI, 3, 5 


MSI, 3, 5 
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* VU  - . 


where : 


' where : 


Defined  under  FUSELAGE  CENTERLINE-MOUNTED  STORES. 
Note  C =0  by  symmetry  . 


- Incremental  yawing  moment  intercept  correction  for 
wing  mounted  stores  presented  as  a function  of  ^locaL* 

MER  STA  1 - Figure  1*57 
MER  STA  3 - Figure  U58 
MER  STA  5 - Figure  458 


“ Yawing  moment  scale  factor,  ft?  , see  Section  IV. 

SCALEyM 


MER  Stations  2,  4,  6 (MS2,4,6)‘. 

(~\  = (c  + AC  \ 

v q /a=o  l n 0 n 0 / 

PRED  r u 

Mqo  h & MS2,4,o 

JiS2,^,6  j&2,4,6 


KSCALEym  \ 


- Defined  under  FUSELAGE  CENTERLINE-MOUNTED  STORES. 

Note  C = 0,  by  symmetry. 

\=0 


Incremental  yawing  moment  intercept  correction  for 
% 

wing  mounted  stores  presented  as  a function  of  . 

MER  STA  2 - Figure  457  1 

MER  STA  4 - Figure  459 
MER  STA  6 - Figure  459 


Aircraft  wing  sweep  correction  factor  based  on  the 
sweep  angle  of  the  quarter-chord, 


iv  ’■V'.-W' V'  — 


KSCALE  ■ Yawing  moment  scale  factor,  ft  3,  see  Section  IV. 

YM 

Example : 

Compute  the  yawing  moment  at  a*0  for  an  M117  store  on  MER  STA  6 
carried  on  the  A-7  center  pylon  at  M=0.5. 


Required  for  Computation: 

2 LOCAL  " 127-6  1,1 ' 

K.  = = .811 

A1  sin  45° 

d = 16.13  in. 


na=0 

<L, 

MS  6 


= .18 


- Figure  456 


K — = 1.92  ft.3  - Subsection  4. 2. 1.1 


SCALE 


YM 


Ac  * .48  - Figure  459 

na=0 
MS6 


Fa=0 
PRED 
MS  6 


(.18+. 48)  (1.92)  (.811)  = 1.03  ft. 3 
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Ei 


'**•*>»'  '•f  *'*■*. 

fair  1 if 


Figure  n',6.  /awing  Moment  Intercept  - Stores  Mounted  on  Fuselage 
Centerline.  MER  Stations  3-6 


Figure  ’*58 • Yawing  Moment  Intercept  - Incremental  Coefficient  for 
Wing- Mounted  Stox'es , MER  Stations  3 and  5 


55^ 


zjss:: 


, V 4?-*^  V*1**.‘A  » 


Figure  1*59.  Yawing  Moment  Intercept  - Incremental  Coefficient  for 
Wing-Mounted  Stores,  MER  Stations  h and  6 


r 
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To  compute  the  value  of  captive  store  yawing  moment  at  a=0 
between  M=0.5  and  M=1.6,  use  the  following  expression. 

im\  _ (m\  ./m\ 

\q/a=0  " \q/a=0  A\  a /a* 


q /a=u  \ q , 

M=x  PRED 


q/a=0 
M=x 


where : 


/YM\ 

\~/a=0  “ Predicted  yawing  moment  intercept  at  M=0.5>  Subsection 

**.2.1.3,  ft3 


PRED' 


APqJa=0  ~ Increment  in  yawing  moment  intercept  at  M^x,  ft 


M=x 


FUSELAGE  CENTERLINE  MOUNTED  STORES 

MER  Stations  1 and  2 (MSI,  2): 

A(lf)a=0  = °»  bY  symmetry 


M=x 
MSI, 2 


MER  Stations  3 , U , 5 and  6 (MS3-6): 


M=x 
MS  3- 6 


scalevh  ACn  n 

YM  a=0 


f(M) 


4 , 

MS  3- 6 


AC 


a=0 

MS3-6 


Incremental  yawing  moment  intercept  coefficient 
as  a function  of  Mach  number. 

MER  STA  3 - Figure  **60 
MER  STA  **  - Figure  U60 
MER  STA  5 - Figure  U60 
MER  STA  6 - Figure  **60 


KSCALE. 


YM 


- Yawing  moment  scale  factor,  ft  3,  see  Section  IV. 
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WING-MOUNTED  STORES 


The  procedure  for  calculating  the  Mach  number  correction  to 

yawing  moment  intercept  for  wing- mounted  stores  is  essentially  the  same  as 

the  procedure  for  yawing  moment  slope  in  Subsection  4. 2. 1.2.  The  variation 

in  Mach  break  points  (Mq,  M^,  Mg)  is  presented  in  Figures  46l  through  463 

as  a function  of  CT„.T  and/or  K.  . The  slopes  of  C versus  Mach 
L0CAL  * n 0 

number  between  break  points  for  each  MER  station  are  presented  in 

Figures  464  through  471.  The  expressions  below  define  the  calculation 

procedures  for  each  MER  Station  over  the  applicable  Mach  range. 

Break  1 (M. ) : M < x < M. 

x o — — i 

MER  Stations  1,  3,  4,  5 and  6 (MSI, 3-6): 


/YM 

(x-Mo  | kslope 

\ 

(x-0 

M*x 

' 1 

MSI, 3-6 

MSI, 3-6 

K, 


SCALE, 


YM 


where : 


kslope1 


- The  variation  of  C 

n 

M„  and  M- . 
o 1 


a*0 


with  Mach  number  between 


MER  STA  1 - Figure  464 
MER  STA  3 - Figure  465 
MER  STA  4 - Figure  466 
MER  STA  5 - Figure  465 
MER  STA  6 - Figure  466 


K0r.ATE.  - Yawing  moment  scale  factor,  ft3,  see  Section  IV. 

scaleym 


MER  Station  2 (MS2): 


A(  q)  a=0  “ (X"Mo)  ( KSL0PE  + AKSLOPE  ) 

i/ X X ' 


M=x 
MS  2 


MS2 


K, 


SCALE, 


YM 


MS2  J 


where : 


K-t-t,-,  - The  variation  of  C with  Mach  number  between 

1 a-0 

M and  M.  . 

O 1 


MER  STA  2 - Figure  464 


559 


AKg^opE  ~ Incremental  slope  due  to  fuselage  interference. 
1 MER  STA  2 - Figure  46? 


K..,IP  - Yawing  moment  scale  factor,  ft3,  see  Section  IV. 

scaleym 


Break  2 (Mg):  M^<_  x < Mg 

MER  Station  1,  2,  3,  5 and  6 (MSl-3,5,6) 


where : 


\ q /a=0 


M=x 

MSl-3,5,6 


K, 


SLOPE, 


(MrMo)( 

K) 


SLOPE, 


+ AK, 


SLOPE 


MSl-3,5,6 


SLOPE, 


MS1-3,5,6J 


kscale„„ 

lM 


- Defined  under  Break  1. 


1 / 
MS  2 


AK, 


SLOPE, 


- Defined  under  Break  1. 


where : 


K„r 


LOPE, 


K. 


SCALE. 


YM 


- The  variation  in  C with  Mach  number  between 

M^  and  Mg.  0 ° 

MER  STA  1 - Figure  463 
MER  STA  2 - Figure  468 
MER  STA  3 - Figure  469 
MER  STA  5 - Figure  469 
MER  STA  6 - Figure  470 

- Yawing  moment  scale  factor,  ft3,  see  Section  IV. 


MER  Station  4 (MS4): 


4(fLo  - |('f M°)  W,  + (-t)  (K; 


M=x 

ms4 


1 
MS4 


SLOPE, 


+ AK, 


2 

MS4 


SLOPE, 


) 


2 
MS4 


(kscaleyJ 


kslope. 


- Defined  under  Break  1. 


560 


»-  > - . -t, . . c- 


»-L>  *• 


K, 


SLOPE. 


- The  variation  in  C 


and  M^. 


na=0 


with  Mach  number  between 


MER  STA  k - Figure  470 


akslope2 

KSCALBym 


- Incremental  slope  due  to  pylon  height, 

MER  STA  U - Figure  471 

- Yawing  moment  scale  factor,  ft3,  see  Section  IV. 


A similar  computational  procedure  is  included  in  Subsection 
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Yawing  Moment  Intercept  - Mach  Number  Break  Points 
for  MER  Stations  1 and  2 


Figure  ’-i <5U . Yaving  Moment  intercept 


Figure  ^Tl.  Yawing  Moment  Intercept 
MER  Station  U 


4.2.2  Increment  Aircraft  Yaw 

The  cuptive  store  incremental  yawing  moment  due  to  aircraft 
yaw  is  obtained  as  the  difference  between  the  yawed  pitch  polar 
and  the  zero-yaw  pitch  polar  data  as  outlined  in  Section  III. 

The  incremental  yawing  moment  slope,  A(~^,and  intercept, 


thus  obtained  are  linear  with  aircraft  yaw  angle:  therefore,  the 
incremental  slope  and  intercept  equations  are  derived  and  presented 
per  degree  of  store  yaw  angle,  8.  The  incremental  airloads  due 
to  aircraft  yaw  are  referenced  to  the  coordinate  system  presented 
in  Subsection  2. 3. 1.2. 


To  compute  the  incremental  yawing  moment  slope, 
the  following  equation  is  used. 


where : 


• » 

A( — ) - Incremental  yawing  moment  slope  per  degree  8 

as  obtained  by  the  methods  presented  in  the 

ft3 

following  sections,  -^7— 


- Store  yaw  angle,  deg.,  equal  to  +H'Ayc  for  right 
wing  store  installations  or  -4^c  for  left  wing 
store  installations. 


The  equation  and  procedure  for  computing  the  incremental 
yawing  moment  intercept,  due  to  aircraft  yaw  is  similar 

to  the  above  presentation  for  incremental  yawing  moment  slope. 


4 .2.2.1  Slone  Prediction 

The  incremental  yawing  slope  prediction  is  divided  into 
two  sections,  fuselage  centerline- mounted  stores  and  wing- mounted 
.1.  *.  T1k  technique  p'-e.’snted  in  this  section  covers  the  Mach 
a*.  _r  range  0-5  to  1.6- 
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> ca  a J msssLtsss&i  - 


FUSELAGE  CENTERLINE - MOUNTED  STORES 


MER  STATIONS  1-6  (MS1-6): 


where: 


m - 


AC. 


K 


'ct 


SCALE. 


YM 


fi  . 

msi-6 


AC. 


a. 


- Variation  of  C presented  as  a function  of 

\ 


Mach  number,  ,"Ay  . 

deg* 

MER  STA  1 - Figure  472 
MER  STA  2 - Figure  LT3 
MER  STA  3 - Figure  472 
MER  STA  4 - Figure  473 
MER  STA  5 - Figure  472 
MER  STA  6 - Figure  473 


KfiflAT.Tii  “ defined  in  Section  TV,  ft3. 


WING-MOUNTED  STORES 


MER  STATIONS  1,  3,  and  5 (MSI, 3, 5): 


where: 


= (ACV 


6 

MSI, 3, 5 


'a 


6 

MSI ,3,5 


+ K»  AC 
LE,  T,a 


)K 


A 8 


SCALE  ..  t\. 

JU'l  1 


C 


AC 


- Incremental  C per  degree  B presented  as 


'a. 


n, 


ot 


a function  of  wing  spanwise  position  for 
Mach  numbers  0.7,  0.9,  1.05,  1.2,  and  1.6, 

ahT’  u‘ 


575 


a 


1 

i 


? 

I 


4 


lea 


- Proportioning  factor  based  on  the  distance 
from  the  ving  leading  edge  to  the  nose  of 
the  store  on  MER  STATION  1 measured  in  the 
wing  plan  view  divided  by  the  local  wing 
chord,  positive, Figure  H85. 


AC.. 


- Incremental  C per  degree  8 based  on  £Tri  /C 
'a  A 


LE. 


defined  above  and  presented  as  a function  of 
1 


Mach  number, 


deg'' 

MER  STA  1 - Figure  48** 
MER  STA  3 - Figure  h8U 
MER  STA  5 - Figure  U8U 


K-,-,..,,  - Defined  in  Section  IV,  ft 

scallYM 


- Wing  sweep  correction  factor,  , 

where  A is  the  quarter  chord  sweep  of  the 
aircraft  wing. 


MER  STATIONS  2,U,and  6 (MS2,M): 


= ac 

MS2,1»,6 


V Ks0AL*m\ 


8 

MS2,M 


where: 


AC 


- Incremental  C per  degree  8 presented  as  a 


a. 


n, 


a 


function  of  wing  spanvise  position  for  Mach 
numbers  0.7>  0.9,  1*05,  1.2  and  1.6,  '7~2~  > 


deg 


'Table  11. 


K p.T  - Defined  in  Section  IV,  ft3. 


-ri.  ■ 


- Defined  in  MSI ,3 » 5 above. 


r 


The  variation  of  AC  for  MER  STATIONS  1-6  is  presented 

aB 

at  distinct  Mach  numbers  of  0.7.  0.9.  1.05.  1.2,  and  1.6.  Table  11 
presented  below  is  a guide  for  locating  the  curves  for  AC 

v 

a 

for  each  MER  station  at  the  Me.ch  numbers  indicated  above.  For  Mach 
numbers  between  0.5  and  0.7,  the  value  at  M = 0.7  should  be  used  in  1 

the  computation.  For  Mach  numbers  between  0.7  and  1.6  other  than  ] 

those  distinctly  presented,  linear  interpolation  should  be  used  be-  ] 

tween  the  appropriate  Mach  numbers  to  obtain  the  required  value  for  | 

computation.  1 


TABLE  11.  INCREMENTAL  YAWING  MOMENT  SLOPE  COEFFICIENT  DUE  TO 
YAW  - FIGURE  LOCATION  GUIDE 


AC 

a6 

0.7 

MACH  NUMBER 

0.9  1.05 

% 

1.2 

1.6 

. 

Figure  Numbers 

MER  STA 

1 

474 

476 

478 

4 80 

482 

MER  STA 

2 

*♦75 

477 

479 

481 

483 

MER  STA 

3 

474 

476 

478 

480 

482 

MER  STA 

4 

475 

477 

479 

481 

483 

MER  STA 

5 

474 

476 

478 

480 

482 

MER  STA 

6 

475 

477  . 

479 

481 

483 

9 


Figure  ^79-  Incremental  Yawing  Moment  Slope  Due  to  Yaw  - Spanwise 


Correction  at  M = 1.05  for  MER  Stations  2,  >«  and  6 
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Figure  U80.  Incremental  Yawing  Moment  Slope  Due  to  Yaw  - Spanvise 
Correction  at  M * 1.2  for  MER  Stations  1,  3 and  5 
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4. 2. 2. 2 Intercept  Prediction 

The  incremental  yawing  moment  intercept  prediction  is 
divided  into  two  sections,  fuselage  centerline-mounted  stores  and 
wing-mounted  stores.  The  technique  presented  in  this  section  covers 
the  Mach  number  range  0.5  to  1.6. 


FUSELAGE  CENTERLINE-MOUNTED  STORES 


MER  STATIONS  1-6  (MS1-6) 


where : 


4(31)  =AC 

\ q /oFOg 


Vo 


K, 


SCALE, 


YM 


fi  , 

MS1-6 


AC 


Vo, 


- Variation  of  C 


presented  as  a function  of 


a=*0 


B 


Mach  number,-; 


’deg. * 

MER  STA  1 - Figure  486 
MER  STA  2 - Figure  487 
MER  STA  3 - Figure  486 
MER  STA  4 - Figure  487 
MER  STA  5 - Figure  486 
MER  STA  6 - Figure  487 


KSCALE  “ i*1  Section  IV,  ft3. 

iM 


WING-MOUNTED  STORES 


MER  STATIONS  1,  3,  and  5 (MSI, 3, 5): 


,/m\ 

5\  q/a=0 


* (AC 


B 

MSI, 3, 5 


rv 


+ K. 


AC 


a=0 


B 

MSI, 3, 5 


LE, 

“c" 


Vo, 


^SCAIEjm^i 


LE. 

T 


592 


where: 


AC 


na=0. 


- Incremental  C per  degree  8 presented 


'a»0 


as  a function  of  wing  spanvise  position 
for  Mach  numbers  0.7,  0*9,  1.05*  1.2*  and 


1.6,  -frr*  ^ble  12. 


deg 


K„ 


LE. 

"c" 


Proport'  'ning  factor  basod  on  the  distance 
from  the  wing  leading  edge  to  the  nose  of 
the  store  on  MER  STATION  1 measured  in  the 
wing  plan  view  divided  by  the  local  wing 
chord,  positive,  Figure  485,  Subsection  4. 2. 2.1. 


AC 


not=0. 


- Incremental  C. 


per  degree  8 based  on 


'a-0 


LE. 

“c" 


/C  defined  above  and  presented  as  a 
A 


function  of  Mach  number. 


deg 


MER  STA  1 - Figure  498 
MER  STA  3 - Figure  **98 
MER  STA  5 - Figure  **98 


SCALEYM 


- Defined  in  Section  IV,  ft3. 


K. 


Wing  sweep  correction  factor,  , where  A 

is  ths  quarter- chord  sweep  of  the  aircraft 
wing. 


MER  STATIONS  2,  4,  and  6 (MS2,4,6): 


jm 

U/ot=o 


AC 


K, 


K. 


B 


MS2,4,6 


a®0 


8 


SCALE^/V^ 


xM 


MS2,4,6 


where : 
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. 1 4 .^1 1 * 


ji 


per  degree  8 presented  as 


AC  - Incremental  C 

Vog  Vo 

p a function  of  wing  spanwise  position  for  Mach 
numbers  0.7*  0.9*  1*05*  1*2,  and  1.6, 

Table  12. 

KSCALE  “ Defined  in  Section  IV,  ft3. 

YM 

- Defined  in  MSI, 3, 5 above. 


The  variation  of  AC, 


for  MER  STATIONS  1-6  is  presented 


0-0 


8 


at  distinct  Mach  numbers  of  0.7*  0*9*  1*05*  1.2,  and  1.6.  Table  12 
presented  below  is  a guide  for  locating  the  curves  for  AC 


n 


a‘°B 

for  each  MER  station  at  the  Mach  numbers  indicated  above.  For  Mach 
numbers  between  0.5  and  0.7*  the  value  at  M ■ 0.7  should  be  used 
in  the  computation.  For  Mach  numbers  between  0.7  and  1.6  other  than 
those  distinctly  presented,  linear  interpolation  should  be  used 
'between  the  appropriate  Mach  numbers  to  obtain  the  required  value 
for  computation. 


TABLE  12.  INCREMENTAL  YAWING  MOMENT  INTERCEPT  COEFFICIENT  DUE  TO  YAW  - 
FIGURE  LOCATION  GUIDE 


AC 

0.7 

0.9 

MACH  NUMBERS 
1.05 

1.2 

1.6 

Figure  Numbers 

MER  STA 

1 

488 

490 

492 

494 

496 

MER  STA 

2 

489 

491 

493 

495 

497 

MER  STA 

3 

488 

490 

492 

494 

496 

MER  STA 

4 

489 

491 

493 

495 

497 

MER  STA 

5 

488 

490 

492 

494 

496 

MER  STA 

* 

0 

489 

491 

493 

495 

497 

594 


igure  1*87.  Incremental  Yawing  Moment  Intercept  Due  to  Yaw  - Coefficient 

for  Stores  Mounted  on  Fuselage  Centerline  MER  Stations  2,1*,  and  6 

■ 596 
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Figure  i»88.  Incremental  Yawing  Moment  Intercept  Due  to  Yaw  - Spanvise 
Correction  at  M = 0.7  for  MER  Stations  1,  3 and  5 


BBS?) 
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Figure  U39 . Incremental  Yawing  Moment  Intercept  Due  to  Yaw  - Spanwise 
Correction  at  M » O.J  for  MER  Stations  2,  ^ and  6 


4.2.3 


Increment-Adjacent  Store  Interference 
Methods  to  predict  the  increment  in  captive  store  yawing 
moment  variation  with  angle  of  attack,  » and  "the  value 

INTF 


at  a=0,  A 


m 

\ q/a=0 
INTF 


, for  multiple  carried  stores  are  presented  within 


this  section.  The  basic  prediction  is  made  as  a function  of  minimum 
store  to  store  separation  distance,  yIirap  (see  Subsection  3.1.3),  at 
discrete  Mach  numbers.  The  data  are  presented  separately  for  the 
aft  cluster  of  stores  on  MER  STATIONS  1,  3,  and  5,  and  the  forward 
cluster,  MER  STATIONS  2,  4,  and  6.  Predictions  are  also  separately 
made  for  iriboard-Poutboard  interference,  the  interfering  store 
carried  inboard  of  the  subject  captive  store,  and  outboard-pinboard 
interference,  the  interfering  store  carried  outboard  of  the  subject 
captive  store.  On  the  curves  defining  the  basic  prediction, ADJ . 
SHOULDER  refers  to  the  MER  shoulder  store  adjacent  to  the  interfering 
store,  OPPOSITE  SHOULDER  is  the  MER  shoulder  store  furthest 
displaced  laterally  from  the  Interfering  store,  and  Q STORE  is 
the  MER  centerline  store,  MER  STATION  1 or  2. 


4. 2. 3.1  Slope  Prediction 

The  equations  governing  the  prediction  of  incremental 
yawing  moment  variation  with  angle  of  attack  are  presented  below'.' 


INTERFERING  STORES  CARRIED  INBOARD 


MER  STATIONS  1, 2,3,4, 5,  and  6 (MS1-6): 


AT  A GIVEN  MACH  NUMBER: 


INTF 
MSI  -C 


i 


'a 


h 


SCALE. 


m 


INTF 

IB-KJB 

ms;. -6 


6o8 


where: 


AC 


a 

INTF 

IB*OB 


- Incremental  yawing  moment  slope  coefficient 
due  to  inboard  to  outboard  interi'erence  as 
a function  of  y^p,  . see  Table  13. 


- Yawing  moment  scale  factor,  ft3  , see  Section  IV. 


INTERFERING  STORES  CARRIED  OUTBOARD 


MER  STATIONS  1,  2,  3,  4,  5,  and  6 (MS1-6)*. 


AT  A GIVEN  MACH  NUMBER: 


where: 


INTF 

MS1-6 


'a 
INTF 
OB+IB 
MSI- 6 


K, 


•a  ' scaleym 

INTF 

MS1-6 


AC. 


- Incremental  yawing  moment  slope  coefficient 


'a 

INTF 

OB*IB 


due  to  outboard  to  inboard  interference  as 

1 

rINTF*  deg 


a function  of  yTMm1?,  see  Table  13. 


A2C  - Increment  to  AC..  for  the  forward  and 

na  na 

INTF  INTF 

OB+IB 

aft  cluster  as  a function  of  store  nose 


separation, /x^jp  + (see  Subsection  3.1.3), 

which  is  assumed  to  be  negative  when  the 
interfering  store  is  aft  of  the  subject 
captive  store,  , Figures  514  and  515. 


K 


SCALE. 


YM 


- Yawing  mcment  scale  factor,  ft3,  see  Section  IV. 
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INTERFERING  STORES  CAPRTED  INBOARD  AND  OUTBOARD 


MER  STATIONS  1,  2,  3,  4,  5>  and  6 (MS1-6): 


AT  A GIVEN  MACH  NUMBER: 


where : 


INTF 

MS1-6 


KINTC  + KSLOPE(^Cntt  +£ACn 
l la  a 

INTF  INTF 

IB+OB  OB+IB 

MS1-6  MS1-6 

) 1 

INTF 
MSI- 6 


kintc1 


- Intercept  for  the  inboard  - outboard  combination 


correction  for  yawing  moment  slope, 


JL 

deg  ’ 


Figure  517. 


LrmB  - Slope  for  the  inhoard  - outboard  combination 
SLOPE. 

“ correction  for  yawing  moment  slope.  Figure  516. 


AC  - Previously  defined. 

na 
INTF 
IB+OB 


INTF 

OB-KEB 


- Previously  defined. 


A2C  - Previously  defined. 

INTF 


KSCALE 


YM 


- Yawing  moment  scale  factor,  ft3,  see  Section  IV. 
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The  above  equations  define  the  interference  increment 
calculation  at  a given  Mach  number.  For  Mach  numbers  other  than 
those  presented,  M * 0.7*  0.9»  1.05,  1.2,  1.6,  these  guidelines 
shc\&d  be  followed.  If  the  subject  Mach  number  is  less  than  M ■ 0*7 
use  the  value  at  M * 0.7*  For  other  Mach  numbers  linear  interpolation 
should  be  used  between  the  Mach  numbers  which  are  presented. 

TABLE  13.  INCREMENTAL  YAWING  MOMENT  TL0pE  COEFFICIENT  DUE  TO  INTERFERENCE 
FIGURE  LOCATION  GUIDE 


na 

INTF 

0.7 

0.9 

MACH  NUMBER 
1.05 

1.2 

1.6 

Adj.  Shoulder- 
Fwd.  Cluster 

U99 

500 

Figure  Number 
501 

502 

503 

Adj.  Shoulder- 
Aft  Cluster 

499 

500 

501 

502 

503 

g Store- 
Fwd.  Cluster 

\ 

504 

505 

506 

507 

508 

g Store- 
Aft  Cluster 

50U 

505 

506 

507 

500 

Opposite  Shoulder- 
Fwd.  Cluster 

509 

510 

511 

512 

513 

Opposite  Shoulder- 
Aft  Cluster 

509 

510 

511 

512 

513 

-ft 

mmm 


Figure  S04.  Incremental  Yawing  Moment  Slope  Due  to  Interference 
Centerline  Store  at  M =0.7 
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Flgj/v  505.  Incremental  \ avirn.,  Moment  Slope  Due  to  Interference  - 
Center-]  Lne  3 c ox e at  M a 0.9 
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Figure  50o. 


Incremental  Yavir.g  Moment  Slope  Due  to  Interference  - 
Centerline  Store  at  M « 1.0? 
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Figure  B13.  Incr^uiu'D  iV*Vr'  Moment  Slope  Due  to  Interference 
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1+.2.3.2  Intercept  Prodiction 

The  equations  governing  the  prediction  of  incremental 
yawing  moment  intercept  are  presented  "below'. 

INTERFERING  STORES  CARRIED  INBOARD 


MER  STATIONS  1,  2,  3,  U,  5,  and  6 (MS1-6): 


AT  A GIVEN  MACH  NUMBER: 


where : 


(f)=0  =(S 


o / =0 
IHTF 
MS1-6 


% 


a 

INTF 

IB>OB 

msi-6 


)KSCALE. 


YM 


INTF 

IB+OB 


Incremental  yawing  moment  intercept  coefficient 
due  to  inboard  to  outboard  interference  as  a 
function  of  y^Tp»  3ee  Table  l*t. 


KSCALEV1, 

XM 


Yawing  moment  scale  factor,  ft3,  see  Section  IV. 


INTERFERING  STORES  CARRIED  OUTBOARD 


MER  STATIONS  1,  2,  3,  4,  5,  and  6 (MSI-6): 


AT  A GIVEN  MACH  NUMBER: 


=^4Cvo  +Si2°vo 


INTF 

MSI-6 


INTF 

OB+TB 

MSI-6 


INTF 

MSI-6 


where : 


AC 


Vo 


INTF 

OfrvIB 


Incremental  yawing  moment  i’.lercept  coefficient 
due  to  outboard  to  inboard  interference  as 
a function  of  see  Table  l4. 


A2C  - Increment  to  AC  for  the  forward  and 

Vo  Vo 

INTF  INTF 

0B+IB 

aft  cluster  as  a function  of  store  nose  separation, 

^XINTF  + yiUTF('  See  Subsection  3.1.3)  which  is 
assumed  to  be  negative  when  the  interfering 
store  is  aft  of  the  subject  captive  store, 

Figures  533  and  534. 


KSCALEyM 


Yawing  moment  scale  factor,  ft3  , see  Section  IV. 


INTERFERING  STORES  CARRIED  INBOARD  AND  OUTBOARD 


>MER  STATIONS  1,2, 3, 4, 5, and  6 (MS1-6): 


AT  A GIVEN  MACH  NUMBER: 


where: 


a=0 


INTF 

MS1-6 


(KINTC2  + KSL0PE^ACna=0  +^\s0 

INTF  INTF 

IB+OB  o*  ■r; 

MS1-6  MSI- 6 

*&’CVo  )lIsoAiEm 

INTF 

MS1-6 


KINTC2 


- Intercept  for  the  inboard-outboard  combination 
correction  for  yawing  moment  intercept, 

Figure  536. 


631 


KOT-n_,  ” Slope  for  the  inboard-outboard  combination  cor- 
SL0PEo 

rection  for  yawing  moment  intercept,  Figure  535. 


AC  - Previously  defined. 

na=0 
INTF. 

IBOB 


AC  - Previously  defined. 

na=0 
INTF 
OB+IB 


A2C  - Previously  defined. 

Vo 

INTF 


Kc..Tt,  - Yawing  moment  scale  factor,  ft3,  see  Section  IV. 
bCAlih,-. 


The  above  equations  define  the  interference  increment 
calculation  at  a given  Mach  number.  For  Mach  numbers  other  than 
those  presented,  M = 0.7,  0.9»  1«05>  1.2,  1.6,  these  guidelines  should 
be  followed.  If  the  subject  Mach  number  is  less  than  M = 0.7,  use  the 
value  at  M = 0.7*  For  other  Mach  numbers  linear  interpolation 
should  be  used  between  the  Mach  numbers  which  are  presented. 
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Figure  519* 
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Incremental  Yawing  Moment  Intercept  Due  to  Interference  - 
Adjacent  Shoulder  at  M * 0.9 
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Figure  523. 


Incremental  Yawing  Moment  Intercept  Due  to  Interference 
Centerline  Store  at  M a 0.7 
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Figure  531.  Incremental  Yawing  Moment  Intercept  Due  to  Interference 
Opposite  Shoulder  at  M * 1.2 


